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Ge-Ti、Ni-V 等二元体系和 Fe-Mn-Si、Fe-Cr-Mo、Fe-Al-Cr、Ni-Al-Ti 等三元系，





Fe-Si-Al-Mn 四元系的动力学数据库，且利用 DICTRA 软件和 Fe-Si-Al-Mn 动力
学数据库计算了 Al-Si 二元系的互扩散系数和扩散偶的成分浓度曲线，Fe-Al-Mn
和 Fe-Al-Si 三元系的扩散偶的成分浓度曲线和扩散路径。 
  
































Oriented silicon steels are widely used to make the transformers for high magnetic 
induction intensity, low iron loss, high electrical resistivity, powerful coercive force 
and stable property. The properties of transformers namely the power loess, depend on 
the organization and the manufacturing technique of oriented silicon steels. It is well 
known that the formation of tissue owes to the phase transition which related to the 
diffusion of components. Therefore, it’s significant to study the diffusion behavior of 
the elements in the oriented silicon steel. The diffusion kinetic as a method of material 
design has become an efficient tool to study the diffusion behavior in various alloys. 
It’s a significant and practical work to assess the atomic mobilities of systems in the 
oriented silicon steel, to obtain the mobility parameters and to found the kinetic 
database. In present work, the atomic mobilities for several systems in the oriented 
silicon steel and some other systems were assessed and the mobility parameters were 
obtained with various legal experimental values by using the DICTRA software. In 
addition, with the mobility parameters obtained in present work, the concentration 
profiles and diffusion paths in some diffusion couples were also calculated. The whole 
works are the followings: 
(1)    Using various experimental values, the atomic mobility for the Fe-P, 
Fe-S, Al-Si, Al-Mn, Fe-Zn, Fe-Nb, Fe-V, Cu-Si, Cu-Ge, Ni-V, Ge-Ti and 
Cu-Cr binary systems and the Fe-Mn-Si、Fe-Cr-Mo、Fe-Al-Cr and 
Ni-Al-Ti ternary systems in oriented silicon steels and other systems 
namely Co-Mn, Cu-Ga, Cu-In, Fe-W-X (X=Cr, Mo), Ni-Co-X (X=Re, 
Ru, Pt) and Ni-Re-Ru were assessed with the DICTRA software. The 
mobility parameters were obtained and confirmed by the reproduce of 
diffusion coefficients and the calculation of concentration profiles and 
diffusion paths in diffusion couples.   
(2)    The kinetic database for the Fe-Al-Mn-Si system was founded with the 















interdiffusion coefficients and the concentration profiles for the Al-Si 
system, the concentration profiles and diffusion paths in some diffusion 
couples for the Fe-Al-Si and Fe-Al-Mn systems were predicted by using 
the Fe-Al-Mn-Si database.  
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